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Detailed Action 

Claims Rejection - 35 U.S. C. 112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact tenns as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

2. Claims 1-11 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter, 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. For example, paragraphs [0034H0036] of 
applicant's published specification U.S. Patent Pub. No. 20040222375, state as 
follows; [0034] FIG. 3 shows line and space images and an edge profile peak portion 
of these images. Numeral 304 designates a cross section and 305 designates a plan 
view. The images and profiles of the embodiment are all so-called top-down images 
where the conventionally used charged particle is incident on the sample 
perpendicularly. 

[0035] In the profile of FIG. 3, the boundaries between the lines and spaces in image 
304 appear as portions 301 with high secondary electron intensities in image 305, and 
they form peaks 302 in the profile data. When attention is focused on the foot of the 
peak 302, and the shapes of a foot portion 303L towards the line and a foot portion 
303S towards the space are compared, it is seen that the foot portion 303L towards 
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the line tends to transitions to the base of the profile at a slower rate, due to the 
influence of the secondary electrons or reflected electrons from the edge side walls. 
[0036] Thus, the peak shapes are asymmetric about their respective peak vertexes. 
The profile waveforms of the line (convex) portions converge more gradually at the 
foot portion than the profile waveforms of the space (concave) portions. Conversely, 
the foot portions of the space profile waveforms converge more steeply than the foot 
portions of the line profile waveforms. In the present embodiment, the surface 
concavity and convexity on the sample are determined based on this principle. See 
also Figures 3A -3C below. 




FiG. 3B 
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FIG, 3C 
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During tlie examiners construing of tlie claims in light of figures 3A through 3C 
the following observations were made; 

As stated above in paragraph [0036] above, the lines are the convex portions 
and the spacings are the concave portions. 

The repetitive pattern of the lines in Figure 3B, has a first set of two lines with 
spacing A between them, followed by spacing B, and then a second set of two lines 
with spacing A between them, followed by spacing B; etc., and spacing B is larger than 
spacing A. It also appears that the size of the spacing B between adjacent lines varies, 
the far left being largest. 



A B 




FIG. SB 
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Figure 3C shows the results of beam scanning the pattern in Figure 3B, wherein 
two peaks 302 were observed for each set of two lines and a baseline signal level 
between the peaks representing spacing A, followed by a baseline signal level 
representing spacing B, followed by a second set of peaks 302 and so on across the 
pattern. 

(Baseline signal - spacing A ) ( Baseline signal - spacing B) 




303S 30aL 



' • ' ' ' ' 

FIG.3C 

More importantly, for each pair of peaks 302 in Figure 3C, the inside foot 303L 
of each peak located adjacent spacing A between the pair of peaks 302, appears to 
converge more gradually than the outside foot 303S of each peak located adjacent 
any spacing B. 

It also appears that the variations in width of repetitive spacing B observed in 
Figure 3B are likewise faithfully reproduced in Figure 3C. 
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Therefore, since the applicant has stated in paragraph [0035] relative to Figure 
3C that, the foot portion 303L which transitions to the base of the profile at a slower 
rate, is the result of influence of the secondary electrons or reflected electrons from the 
edge side walls, conversely then the absence of edge side wall influence should result 
in a more steeply converging foot portion 303S, which appears to occur. From the 
sections of the specification discussed above the applicant has defined in claim 1 the 
limitation, "wherein, when one foot portion of said peak converges more gradually than , 
the other foot portion thereof, a portion of said sample corresponding to said one foot 
portion Is determined to be a convex portion." As well as the claim 2 limitation, 
"wherein, when one foot portion of said peak converges more steeply than the other 
foot portion thereof, a portion of said sample corresponding to said one foot portion is 
determined to be a concave portion." 

However, the applicants use in paragraph [0035] of the influence of the 
secondary electrons or reflected electrons from the edge side walls to define the rate 
of convergence of the foot of each peak, and therefore convexity and concavity of 
claims 1 and 2 is ambiguous. For example, in Figure 3C above, the steeply 
converging foot 303S is clearty the left edge of the first pair of lines 302, which is a 
convex portion, and gradually converging foot 303L is clearty the right edge of the first 
line, which is a concave portion, since it is adjacent spacing A. 

Further it would appear that it is proximity of adjacent line pairs 302 to each other 
that produces the gradually converging foot 303L via the influence of the secondary 
electrons or reflected electrons from the edge side walls to each lines peak, while the 
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absence of proximity to an adjacent line produces the steeply converging foot via the 
absence of any influence of the secondary electrons or reflected electrons from the 
edge side walls of an adjacent line. 

In the rejection that follows, it has been assumed that claims 1-1 1 refer to a 
pattern line scan resulting in a waveform having a peak for each line, with two foot 
portions one on each side of the peak, and the rate of convergence of each foot 
portion (or the slope of the peak sides) is proportional to the relative magnitude of 
secondary and reflected electrons detected from the line material, wherein the foot 
portion that slowly transitions to the base is determined to indicate the presence of line 
material, and the foot portion that rapidly transitions to the base is determined to 
indicate the absence of line material. 

Claims Rejection - 35 U.S. C. 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in tliis or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

4. Claims 1-1 1 are rejected under 35 U.S.C. 102 (b) as being clearly 
anticipated by Archie, U. S. Patent No. 5,969,273. 

Archie (273) discloses the following; 

(a) Using a commercially available SEM to perform an e-beam scan across a 
resist line (convex pattern); forming a profile waveform of escaped electrons 
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(secondary and reflected electrons), having a peak, as recited in claims 1-4, and 11. 
See Column 5, line 43-67; Column 6, line 1-33; Figures 6A, 6B, and 7 below. 



Trailing edQe 




It is important to point out here that as the width of the resist line 610 becomes 
srnaller, a single peak representative of the line width occurs as shown in applicants 
Figure 3C above. 

(b) A waveform peak 702, which has steeply sloped regions on either side and 
one side slopes more steeply to the bottom (foot portion) than the other, where the 
waveform shape 700 is representative of the resist line (a convex feature), the regions 
adjacent the peak regions; i.e., from 701 to 702, and 705 to 706, are regions where the 
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secondary electron signal amplitude is increasing sharply over the baseline amplitude 
of the substrate, which are equivalent to regions 303S and 303L in applicants Figure 
3C above, as recited in claims 1-4, and 11. See Column 6, line 9-33. 



702 



705. 




701-^ 703 



704^ 70»>* 



FIG. 7 



(b) The use of maximum slope to define the dimensions of a feature, and 
determining feature dimensions relative to a stored threshold value, as recited in 
claims 5-9. See Column 5, line 43-67; Column 6, line 1-33; 

(c) One of ordinary skill recognizes that the locations of the points 701-706 may 
be determined by computing the derivative of the waveform 700, to determine the. 
slope, and selecting the points at which the difference between the slope and the 
maximum slope reaches a threshold value, as recited in claim 10. See Column 6, line 
23-33. 
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Conclusion 

5. Any inquiry concerning this communication or earlier communications should be 
directed to Phillip Johnston whose telephone number is (571 ) 272-2475. The examiner 
can normally be reached on Monday-Friday from 6:30 am to 3:00 pm. If attempts to 
reach the examiner by telephone are unsuccessful, the examiners supervisor John Lee 
can be reached at (571 ) 272-2477. The fax phone number for the organization where 
the application or proceeding is assigned is 703 872 9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomfiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

PJ 

May 27, 2005 



